A topological model of the baseplate of lactococcal phage Tuc2009.
Phages infecting Lactococcus lactis, a Gram-positive bacterium, are a recurrent problem in the dairy industry. Despite their economical importance, the knowledge on these phages, belonging mostly to Siphoviridae, lags behind that accumulated for members of Myoviridae. The three-dimensional structures of the receptor-binding proteins (RBP) of three lactococcal phages have been determined recently, illustrating their modular assembly and assigning the nature of their bacterial receptor. These RBPs are attached to the baseplate, a large phage organelle, located at the tip of the tail. Tuc2009 baseplate is formed by the products of 6 open read frames, including the RBP. Because phage binding to its receptor induces DNA release, it has been postulated that the baseplate might be the trigger for DNA injection. We embarked on a structural study of the lactococcal phages baseplate, ultimately to gain insight into the triggering mechanism following receptor binding. Structural features of the Tuc2009 baseplate were established using size exclusion chromatography coupled to on-line UV-visible absorbance, light scattering, and refractive index detection (MALS/UV/RI). Combining the results of this approach with literature data led us to propose a "low resolution" model of Tuc2009 baseplate. This model will serve as a knowledge base to submit relevant complexes to crystallization trials.